Abstract. This paper review and prospect the characteristics of active sonar underwater target feature extraction, which is commonly used at home and abroad, and analyzes the main technical difficulties.
Resonance Modal Analysis. In the past 20 years to develop a resonance scattering theory. According to Newton's law, all still objects tend to remain in a resting state, and moving objects tend to maintain their movement. For a structure, when a sinusoidal signal is applied to it, most of the energy is reflected until a certain vibration occurs in the structure, and the object vibrates in all its resonant modes. These resonant modes are contained in the power spectrum of the loaded signal, and the energy associated with these resonant modes is absorbed and stored in the structure, and the remaining energy is reflected.
Typically, the resonant structure of its size, shape and composition of the material related to the structure.The acoustic propagation theory indicates that the velocity of sound propagating in a substance is the square root of the ratio of the modulus of a substance to its density ρ , that is, cE ρ = , and the wave number of the substance is 2 kfc π = . For a cylindrical object, its radius a is an important physical quantity that reflects the size, and each resonant frequency will provide a data point on the ka field, and a set of such resonant data points will provide a sample description of the distinguishing target. Because the target is always composed of limited species and its size is limited, it is theoretically possible to establish a target resonance mode library for some targets and to compare it with subsequent observations. Wavelet Transform and Spectrum Analysis. In the field of signal processing, spectrum analysis is one of the most important means of processing. For the sonar one-dimensional echo signal (time series), some parameters of the time domain and frequency domain can be used as the characteristics of the analysis signal. Kundu, etc. in the one-dimensional sonar echo signal classification, the application of the signal feature is: AR model parameter, Fourier power spectrum, wavelet transform parameters.
AR model parameter.
In random signal spectral analysis, a time series ( ) xt is often modeled as a white noise sequence through the output of a digital filter. In general, the filter transfer function Wavelet Transform. In the short-time Fourier transform, the temporal and frequency resolution is fixed. According to the Heisenberg principle, the product of time and frequency resolution can not be greater than 14 π .If expressed in wavelet, the time resolution can be increased at the expense of the frequency resolution, or vice versa. In the wavelet transform, this concession can result in a high temporal resolution for the high frequency signal and a high frequency resolution for the low frequency signal. The wavelet transform representation is theoretically attractive.
The transformation space of the wavelet transform is defined by some basis functions, and these functions are derived from a base wavelet (obtained by transforming and transforming the base wavelet domain, the work is not complicated. Interested in how the time domain parameters a and τ are discretized to construct a true orthogonal wavelet basis function.
Underwater Target Feature Extraction Using 2D Sonar Data (Acoustic Image)
Due to the development of multi-beam high-frequency sonar and high-resolution imaging sonar, the target feature information extraction technology for underwater target automatic identification system has been developed. The automatic interpretation of sonar images can be divided into three steps: image preprocessing, feature extraction and target recognition, as shown in Fig.1 . Feature extraction technology. When the sound waves are emitted, they are scattered by sea objects or objects in the water. Objects in the water will block part of the sound waves so that they can not reach the sea, so the sea will produce the so-called sound shadow area, as shown in Fig.2. Fig.2 shows the geometric schematic characteristics of the echo data, including the intensity, size, shape, size of the sound image, and the relative position of the target. 
On invariant feature extraction
When there is a relative position change between the target and the sensor, the observed target shape, size, intensity, etc. will vary. In fact, even if the sonar and the target are still, in different sonar scanning process will also produce changes in the shape of the target. Therefore, for an automatic target recognition system, it should be the same as the human visual system, when the target shape changes can still correctly identify the target, which needs to extract the invariant characteristics of the target.
Difficult Problems in Underwater Target Feature Extraction
An automatic target recognition system for the real world is currently facing the main problem remains:
1. The amount of raw data is large. To ensure that the automatic identification is successful, the sonar device should have a higher resolution so that the information to be processed has sufficient information. The raw data is limited by the sonar device. 2. Should be invariant. When there is a relative position change between the target and the sensor, the system is required to be able to correctly identify the target. 3. The quality of the data obtained is poor. Environmental interference and sensor error, background noise, etc. to make the data pollution. 4. Real-time. The system is required to identify the target in real time, requiring the system to have very fast preprocessing, feature extraction and recognition speed, and effective signal processing.
Conclusions
Most of the underwater target feature extraction techniques mentioned in this paper are aimed at underwater targets in close range, where the sonar equipment used is mostly high frequency, high resolution sonar, the role of distance within 200m. Although the study of these underwater target feature extraction techniques and target recognition methods based on these features, has obtained some experimental (or simulation) results, but these technologies are based on the sonar signal automatically explain the system from the practical there is still some distance, there are still many problems to be solved.
